APPUCANT: CHRISTOPHER J. EDGE 

TITLE: COLOR CORRECTION USING A DEVICE-DEPENDENT DISPLAY PROFILE 

ATTORNEY/AGENT: KARI H. BARTINGALE 

REG. NO. 35,183 TELEPHONE: 65I'73S'im 

DOCKET NO.: 1037-050USOI SHEET I OF 12 



CONVERT A FIRST SET OF DEVICE- 
DEPENDENT COORDINATES TO 
DEVICE-INDEPENDENT 
COORDINATES 



s 



11 



TRANSFORM DEVICE-INDEPENDENT 
COORDINATES 



J 



12 



CONVERT TRANSFORMED DEVICE- 
INDEPENDENT COORDINATES TO A 
SECOND SET OF DEVICE- 
DEPENDENT COORDINATES 



S 



.13 



FIG. 1 



21 



22 



23 



HARD COPY 
CONVERSION 

CMYK -> XYZ 




DEVICE- 
INDEPENDENT 
TRANSFORM 

XYZ -> X'Y'Z* 




DISPLAY 
CONVERSION 

XTZ" -> RGB 







FIG. 2 



APPLICANT: CHRISTOPHER J, EDGE 

TITLE: COLOR CORRECTION USING A DEVICE-DEPENDENT DISPLA Y PROFILE 

ATTORNEY/AGENT: KARI H. BARTINGALE 

REG, NO. 35,183 TELEPHONE: 651-735-1100 

DOCKET NO.: 1037-0500501 SHEET 2 OF 12 



CORRECT THE WHITE POINT 



CORRECT THE CHROMATIC 
COLORS 



J 



32 



FIG. 3 



APPLICANT: CHRISTOPHER J, EDGE 

TITLE: COLOR CORRECTION USING A DEVICE-DEPENDENT DISPLAY PROFILE 

ATTORNEY/AGENT: KARI H. BARTINGALE 

REG. NO, 35,183 TELEPHONE: 65I-735-II00 

DOCKET NO.: I037'050US0I SHEET 3 OF 12 



SET RGB WORKING SPACE TO HARD 
COPY ILLUMINANT CONDITION 



If 



41 



42 



DISPLAY RGB SOFT COPY OF WHITE 
NEXT TO CMYK HARD COPY OF WHITE 



VISUALLY COMPARE SOFT COPY TO 
HARD COPY 



43 



ADJUST THE MAXIMUM PHOSPHOR 
SETTINGS ON THE DISPLAY 
TO ACHIEVE VISUAL MATCH 



I 



44 



DOCUMENT THE WHITE POINT 
CORRECTION 



45 



FIG. 4 



APPLICANT: CHRISTOPHER J, EDGE 

TITLE: COLOR CORRECTION USING A DEVICE-DEPENDENT DISPLAY PROFILE 

ATTORNEY/AGENT: KARI H BARTINGALE 

REG. NO. 35,183 TELEPHONE: 6SI'73S'1100 

DOCKET NO,: 1037-^500501 SHEET 4 OF 12 



CONVERT CMYK IMAGE TO RGB 



If 



51 



SET RGB WORKING SPACE TO HARD 
COPY ILLUMINANT CONDITION 



52 



ADJUST THE PHOSPHOR SETTINGS 
OF THE DISPLAY TO A VISUAL WHITE 
POINT 



I 



J 



53 



DISPLAY RGB SOFT COPY OF THE 
IMAGE NEXT TO CMYK HARD COPY OF 
THE IMAGE 



s 



54 



VISUALLY COMPARE SOFT COPY OF 
THE IMAGE TO HARD COPY OF THE 
IMAGE 



55 



ADJUST RGB CHROMATICITIES IN THE 
RGB WORKING SPACE 
TO ACHIEVE VISUAL MATCH 



56 



DOCUMENT THE ADJUSTMENTS 



57 



FIG. 5 



APPLICANT: CHRISTOPHER J. EDGE 

TITLE: COLOR CORRECTION USING A DEVICE-DEPENDENT DISPLAY PROFILE 

ATTORNEY/AGENT: KARI H. BARTINGALE 

REG. NO, 35,183 TELEPHONE: 65I-735-II00 

DOCKET NO,: 1037-0500501 SHEETS OF 12 




PRINTING DEVICE 
68 



FIG. 6 



APPLICANT: CHRISTOPHER J. EDGE 

TITLE: COLOR CORRECTION USING A DEUCE-DEPENDENT DISPLA Y PROFILE 

ATTORNEY/AGENT: KARI H. BARTINGALE 

REG. NO. 3S,I83 TELEPHONE: 65I-73S-II00 

DOCKET NO.: 1037-050US01 SHEET 6 OF 12 



102 

CONVERT A FIRST SET OF DEVICE- 
DEPENDENT COORDINATES TO 
DEVICE-INDEPENDENT 
COORDINATES 



103 



TRANSFORM DEVICE-INDEPENDENT 
COORDINATES USING DEVICE- 
DEPENDENT DISPLAY PROFILE 



104 



CONVERT TRANSFORMED DEVICE- 
INDEPENDENT COORDINATES TO A 
SECOND SET OF DEVICE- 
DEPENDENT COORDINATES 



FIG. 7A 



106 



107 



.108 



HARD COPY 
CONVERSION 

CMYK -> XYZ 




DEVICE- 
DEPENDENT 
TRANSFORM 

XYZ -> X"Y"Z" 




DISPLAY 
CONVERSION 

X"Y"Z" -> RGB 


► 


¥ 



FIG. 7B 



APPLICANT: CHRISTOPHER J. EDGE 

TITLE: COLOR CORRECTION USING A DEVICE-DEPENDENT DISPLAY PROHLE 

ATTORNEY/AGENT: KARI H. BARTINGALE 

REG. NO. 35,183 TELEPHONE- 651-735-1100 

DOCKET NO.: I037-050USOI SHEET 7 OF 12 



CONVERT A FIRST SET OF DEVICE- 
DEPENDENT COORDINATES TO 
DEVICE-INDEPENDENT 
COORDINATES 



110 



TRANSFORM DEVICE-INDEPENDENT 
COORDINATES 



111 



TRANSFORM AGAIN USING DEVICE- 
DEPENDENT DISPLAY PROFILE 



112 



CONVERT TWICE TRANSFORMED 

DEVICE-INDEPENDENT 
COORDINATES TO A SECOND SET 
OF DEVICE-DEPENDENT 
COORDINATES 



113 



FIG. 8A 



114 



115 



116 



-117 



HARD COPY 
CONVERSION 




DEVICE- 
INDEPENDENT 
TRANSFORM 




DEVICE- 
DEPENDENT 
TRANSFORM 




DISPLAY 
CONVERSION 




► 


> 


► 




CMYK -> XYZ 




XYZ -> X'rZ' 




X'Y'Z' -> X"Y"Z" 




X"Y"Z" -> RGB 



FIG. 8B 



APPLICANT: CHRISTOPHER J. EDGE 

TITLE: COLOR CORRECTION USING A DEVICE-DEPENDENT DISPLA Y PROFILE 

ATTORNEY/AGENT: KARI H. BARTINGALE 

REG. NO. 35,183 TELEPHONE- 651-735-1100 

DOCKET NO.: 1037-050US0I SHEETS OF 12 



CORRECT THE WHITE POINT 



120 



CORRECT THE CHROMATIC COLORS 
(SECOND METHOD 
TRANSFORMATION) 



122 



FIG. 9 



CORRECT THE WHITE POINT 



124 



CORRECT THE CHROMATIC COLORS 
(FIRST METHOD TRANSFORMATION) 



126 



CORRECT THE CHROMATIC COLORS 
(SECOND METHOD 
TRANSFORMATION) 



128 



FIG. 10 



APPLICANT: CHRISTOPHER J. EDGE 

TITLE: COLOR CORRECTION USING A DEVICE-DEPENDENT DISPLAY PROFILE 

ATTORNEY/AGENT: KARI H. BARTINGALE 

REG. NO. 35,183 TELEPHONE: 651-735-1100 

DOCKET NO.: I037-050US0I SHEET 9 OF 1 2 



DETERMINE THE CHROMATICITY 
CORRECTIONS 



130 



APPLY CHROMATICITY CORRECTIONS 
TO DEVICE-INDEPENDENT 
COORDINATES 



132 



FIG. 11 



DETERMINE CORRECTION LEVELS 



134 



CALCULATE CORRECTION FACTORS 



136 



APPLY CORRECTION LEVELS AND 
CORRECTION FACTORS TO 
CHROMATIC COLORS 



138 



FIG. 12 



APPUCANT: CHRISTOPHER J. EDGE 

TITLE: COLOR CORRECTION USING A DEVICE-DEPENDENT DISPLA Y PROFILE 

ATTORNEY/AGENT: KARl H. BARTINGALE 

REG. NO. 35,183 TELEPHONE: 651-735-1100 

DOCKET NO.: I037-«S0US0I SHEET 10 OF 12 



DETERMINE CORRECTION LEVELS 
AO, AS, AND AL FOR PRIMARY AND 
SECONDARY COLORS 



144 



CALCULATE RlGlBl FROM DEVICE- 
DEPENDENT RGB PROFILE 



146 



DETERMINE BOUNDARY CONDITIONS 
FOR PRIMARY AND SECONDARY 
COLORS 



148 



CALCULATE CORRECTION FACTORS 
FOR PRIMARY AND SECONDARY 
COLORS 



150 



CONVERT XYZ -> Yxy 



152 



CALCULATE A(xy) FOR PRIMARY AND 
SECONDARY COLORS 



154 



APPLY CORRECTION LEVELS, 
CORRECTION FACTORS AND A(xy) IN 

CORRESPONDING REGIONS OF 
COLOR TO PRODUCE CORRECTED 
Y'xy 



156 




158 



FIG. 13 




FIG. 14 



APPUCANT: CHRISTOPHER J, EDGE 

TITLE: COLOR CORRECTION USING A DEVICE-DEPENDENT DISPLA Y PROFILE 

ATTORNEY/AGENT: KARIH, BARTINGALE 

REG. NO. 35,183 TELEPHONE: 651-735-1100 

DOCKET NO.: 1037-050US01 SHEET 12 OF 12 




B 



FIG. 15 



